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Abstract In this work, motivated by the fact that
higher dimensional theories predict the existence of black
holes which differ from their four dimensional counter-
part, we analyse the geodesics and black hole shadow
cast by a general non–extremal five dimensional black
hole. The system under consideration corresponds to
the Chong–Cveticˇ–Lu¨–Pope (Phys. Rev.Lett.95, 161301
(2005)), which has the Myers–Perry black hole as a
limit. Some comparisons between both models are dis-
cussed.
1 Introduction
Black holes (BHs) are a generic prediction of Einstein’s
General Relativity [1] (GR) and other metric theories
of gravity, and they are believed to be formed in the
gravitational collapse of massive stars during their fi-
nal stages. BHs are the simplest objects in the Uni-
verse, characterized entirely by a handful of parame-
ters, namely their mass, charges and rotation speed,
although they are more than mathematical objects.
The first BH solution was found by K. Schwarzschild
and describes the spacetime of a non-rotating BH [2].
Later on, H. Reissner [3] and G. Nordstro¨m [4] found a
BH solution describing the spacetime of a non-rotating
BH with a possible non-vanishing electrically charge [7].
The first rotating BH solution was found by R. Kerr in
1967 [5] and further developments on this direction led
to obtaining the charged rotating solution by E. New-
man and coworkers in 1965 [6]. As it is well known, the
rotating BHs are more important in the astrophysical
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observations, as the BH spin plays a critical and key
role in any astrophysical process. In this respect, the
development on rotating solutions has increase consid-
erably in recent years (see [8–15], for example).
From the experimental point of view, recent advances
have led to the direct observations of BHs. In partic-
ular, on one hand, five years ago the LIGO collabora-
tion directly detected for the first time the gravitational
waves emitted from a BH merger of ∼ 60 M [16],
but there was no information on the defining property
of BHs, which is no other than their horizon. On the
other hand, around one year ago the Event Horizon
Telescope (EHT) project [17], observed a characteris-
tic shadow-like image [18] (see also [19–23] for physi-
cal origin of the shadow, data processing and calibra-
tion, instrumentation etc), that is a darker region over
a brighter background, via strong gravitational lensing
and photon capture at the horizon. Thus, the observa-
tion of the shadow does probe the spacetime geome-
try in the vicinity of the horizon, and doing so it tests
the existence and properties of the latter [24], although
one should keep in mind that other horizonless objects
that possess light rings also cast shadows [25–32], and
therefore the presence of a shadow does not necessarily
imply that the object is a BH. Therefore, shadows as
well as strong lensing [33,34] images provide us with the
exciting opportunity a) to detect the nature of a com-
pact object, and b) to test whether the gravitational
field around a compact object is described by a rotat-
ing or non-rotating geometry. For a recent brief review
on shadows see [35].
The shadow of the Schwarzschild geometry was con-
sidered in [36, 37], while the shadow cast by the Kerr
solution was studied in [38] (see also [39]). For shadows
of Kerr BHs with scalar hair see [40, 41], and for BH
shadows in other frameworks see [42–83].
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2In recent years the study of BHs in five dimensions
and the shadow they cast [84–88] has become in an ac-
tive research line motivated by ideas in the braneworld,
string theory and gauge/gravity duality. Kaluza–Klein
theories [89,90] and Superstring Theory [91,92] suggest
that extra spatial dimensions may exist. What is more,
the remarkable AdS / CFT correspondence [93,94] mo-
tivates the study of theories with a negative cosmolog-
ical constant. In supergravity [95], which is the low-
energy limit of superstring theory, consistency of su-
persymmetry transformations requires a scalar poten-
tial for the scalar degrees of freedom, or the presence
of a non-vanishing CC if there are no scalar degrees of
freedom. Gauged supergravities [96], where the graviti-
nos are charged under the gauge fields, very often admit
anti–de Sitter space as a vacuum state, and thus BH so-
lutions of these theories are of physical relevance to the
proposed AdS/CFT correspondence [97]. Contrary to
4D SUGRA, where the bosonic part of the Lagrangian
consists of the Einstein-Maxwell theory, and a single
angular momentum for rotating solutions, in higher di-
mensions there are several angular momenta Ji equal to
the rank of the rotationd group SO(D−1) [98]. Further-
more, in odd number of dimensions D = 5, 7, ... there is
a also a Chern-Simons term, which although does not
affect static (non-rotating) solutions, does affect sta-
tionary (rotating) solutions [99]. For charged, rotating
BH solutions in 5D gauged SUGRA see e.g. [85,97,99–
101] and references therein. In the present work we pro-
pose to study photon orbits via the Hamilton-Jacobi
equations, and the shadow cast of the general, non–
extremal rotating BH solution in 5D gauged SUGRA
with two–independent rotating parameters, obtained
in [85].
Our work is organized as follows. In the next sec-
tion, we briefly summarize the main aspects of the five
dimensional solution in [85], while in section 3 we per-
form the analysis of the radial geodesics. In section 4,
we study the separability if the Hamilton–Jacobi equa-
tions and study the shadow of the solution. Finally, we
conclude our work in the last section.
2 Five dimensional rotating BH solution
This section is devoted to review the main aspects on
the Chong–Cveticˇ–Lu¨–Pope (CCLP) general non-extremal
rotating BH in minimal five-dimensional gauged super-
gravity reported in [85].
In terms of the Boyer–Lindquist like–coordinates,
(t, r, θ, φ, ψ), the non–vanishing components of the met-
ric are given by
g00 = −∆θ(1 + g
2r2)
ΞaΞb
+
∆2θ(2mρ
2 − q2 + 2abqg2ρ2)
ρ4Ξ2aΞ
2
b
g03 = −∆θ[a(2mρ
2 − q2) + bqρ2(1 + a2g2)] sin2 θ
ρ4Ξ2aΞb
g04 = −∆θ[b(2mρ
2 − q2) + aqρ2(1 + b2g2)] cos2 θ
ρ4Ξ2bΞa
g33 =
(r2 + a2) sin2 θ
Ξa
+
a[a(2mρ2 − q2) + 2bqρ2] sin4 θ
ρ4Ξ2a
g44 =
(r2 + b2) cos2 θ
Ξb
+
b[b(2mρ2 − q2) + 2aqρ2] cos4 θ
ρ4Ξ2a
g34 =
[ab(2mρ2 − q2) + (a2 + b2)qρ2] sin2 θ cos2 θ
ρ4ΞaΞb
g11 =
ρ2
∆r
g22 =
ρ2
∆θ
, (1)
where
∆θ = 1− a2g2 cos2 θ − b2g2 sin2 θ (2)
∆r =
(r2 + a2)(r2 + b2)(1 + g2r2) + q2 + 2abq
r2
− 2m
(3)
ρ2 = r2 + a2 cos2 θ + b2 sin2 θ (4)
Ξa = 1− a2g2
Ξb = 1− b2g2, (5)
which solve the equations of motion of minimal gauged
five-dimensional supergravity, which follow from the La-
grangian [85]
L = (R+ 12g2) ∗ 1− 1
2
∗ F ∧ F + 1
3
√
3
F ∧ F ∧A, (6)
with F = dA and g > 0. Note that, the other well
known five dimensional Myers–Perry BH solution is re-
covered in the limits g → 0 and q → 0, namely
gMP00 = −1 +
2m
ρ2
(7)
gMP03 = −
2am sin2(θ)
ρ2
(8)
gMP04 = −
2bm cos2(θ)
ρ2
(9)
gMP33 = sin
2 θ
(
2a2m sin2 θ
ρ2
+ a2 + r2
)
(10)
gMP44 = cos
2 θ
(
2b2m cos2 θ
ρ2
+ b2 + r2
)
(11)
gMP34 =
2abm sin2 θ cos2 θ
ρ2
(12)
gMP11 =
r2ρ2
r2 (a2 + b2 − 2m) + a2b2 + r4 (13)
gMP22 = ρ
2. (14)
3To ensure both the BPS limit and the avoidance
of naked closed timelike curves (CTC’s) of the CCLP
solution, the set of parameters {q, a, b, g,m} must be
restricted as
q =
m
1 + (a+ b)g
(15)
gm = (a+ b)(1 + ag)(1 + bg)(1 + ag + bg), (16)
form where the function ∆r has a double root and now
is given by
∆r = r
−2(r2 − r20)2[g2r2 + (1 + ag + bg)], (17)
with r20 = g
−1(a+ b+abg). Now, at the Killing horizon
r = r0, the determinant of the metric in the (θ, φ, ψ)
direction reads
(a+ b)2(a+ b+ abg) sin2 θ
4g3(1− ag)2(1− bg)2 , (18)
which implies that the remaining free parameters must
be restricted to
a+ b+ abg > 0, (19)
in order the no apparition of CTC’s is ensured.
Another interesting feature to be discussed corresponds
to the static limit surface, namely, the region where any
observer cannot remain at rest and cannot be static
which requires g00 = 0. The behaviour of the outer
ergoregion in x− z plane is depicted in fig. 1 for both,
the CCLP and MP BH solutions.
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Fig. 1 Ergoregion for the extremal CCLP (black solid line),
the nonextremal CCLP case (blue dashed line) and MP BH
(red dashed line) with b = 1, g = 0.1, a = 4, m = 100, q = 80.
3 Geodesic analysis
The motion of test particles is a useful tool to study
BHs in various theories of gravity. The solutions of the
equations of motion can be applied to calculate observ-
able quantities like the shadow of a BH, for example.
Before exploring the complete geodesic equations in the
next section by the separability of the Hamilton–Jacobi
equations, in this section we analyse the geodesic mo-
tion around the BH for constant θ. Note that, given
the nature of the solution, the inverse components of
the metric will have terms proportional to sec θ so that
the study of “equatorial orbits” (θ = pi/2) is not pos-
sible. For this reason, besides assuming θ˙ = 0 we set
θ = pi/4 given that in this case both the sin θ and cos θ
terms have the same contribution. We start with the
Lagrangian
2L = gµν x˙µx˙ν = g00t˙2 + g11r˙2 + g33φ˙2 + g44ψ˙2 +
2g03t˙φ˙+ 2g04t˙ψ˙ + 2g34φ˙ψ˙, (20)
where all the components of the metric, gab, are func-
tion of the radial coordinate. For this Lagrangian, the
generalized momenta are given by
pt =
∂L
∂t˙
= g00t˙+ g03φ˙+ g04ψ˙ = −E (21)
pφ =
∂L
∂φ˙
= g03t˙+ g33φ˙+ g34ψ˙ = Lφ (22)
pψ =
∂L
∂ψ˙
= g04t˙+ g34φ˙+ g44ψ˙ (23)
pr =
∂L
∂r˙
= g11r˙. (24)
The Hamiltonian is defined by
H = pr r˙ + ptt˙+ pφφ˙+ pψψ˙ − L, (25)
which leads to
2H = g11r˙2 + Lφφ˙+ Lψψ˙ − Et˙ = δ = constant (26)
After solving for {t˙, φ˙, ψ˙} from (21), (22) and (23), Eq.
(25) can be written as
F r˙2 = E2 − Veff + δ (27)
where
F = −g11
(
g44g
2
3 − 2g4g34g03 + g204g33 + g00ξ
)
ξ
(28)
Veff =
1
ξ
(
Lφ (2Eg44g03 − 2Eg34g04 + g44g00Lφ)
+ 2Lψ (−Eg34g03 + Eg33g04 − g34g00Lφ + g03g04Lφ)
+ L2ψ
(
g33g00 − g032
)− g042L2φ) (29)
ξ = g234 − g33g44 (30)
4The condition for circular orbits (r˙ = 0 and r¨), leads to
E = Veff − δ (31)
dVeff
dr
= 0. (32)
The photon sphere is defined as orbits for δ = 0 where
Veff reach a local maximum (unstable circular orbits),
namely,
d2Veff
dr2
∣∣∣∣
r=rps
< 0, (33)
The effective potentials for both the CCLP and MP BH
are shown in fig. 2. In the left panel of the first row it
can be shown that the maximum value of the effective
potential is located around r ≈ 2 for the non–extremal
CCLP BH solution, while it is located around r ≈ 1
for the MP case. Besides, the value of the maximum of
Veff in the MP case is greater that that of the CCLP,
as shown in the figure for a particular choice of parame-
ters. This implies that the photons defining the unstable
orbit in the classical MP geometry should be more en-
ergetic than those around the CCPL one. Furthermore,
the shadow in the MP case should appear smaller than
its CCLP counterpart. In the same way, the energy re-
quired to define the photon sphere in the non–extremal
CCLP BH decreases as the parameter g increases. A
similar behaviour is shown in the right panel of the first
row but in this case the plots correspond to different
values of the charge q. Note that there is a slightly shift
of the maximum of Veff to the left corresponding to the
CCLP model. Besides, there is a dramatically increase
of the height for q = 7 which surpasses the maximum
of the MP solution. Consequently, the situation is en-
ergetically unfavourable to the photons regarding the
definition of the photon orbits.
In the next section we shall implement the Hamilton–
Jacobi formalism with the aim to obtain the general
geodesic equations and to study the shadow cast by
the CCLP BH.
4 Hamilton–Jacobi equations and BH shadows
The Hamilton-Jacobi formalism represents an efficient
method to derive the equations of motion for test parti-
cles because instead of solving second order differential
equations arising from the geodesic equation, it leads to
first order equations, which significantly simplifies the
calculations [7].
Let us start with the Hamilton–Jacobi equations
written in the form
2
∂S
∂τ
= gµν
∂S
∂xµ
∂S
∂xν
, (34)
where S is the Jacobi action and τ is the proper time.
By assuming the separability of the Jacobi action, we
propose
S =

2
τ − Et+ Lφφ+ Lψψ + Sr(r) + Sθ(θ) (35)
where  = 0 for null geodesics and  = 1 for timelike
ones. Furthermore, E,Lφ and Lψ are the conserve en-
ergy and momenta per unit mass. Replacing (35) in (34)
we arrive at
 = g00E2 − 2g03ELφ − 2g04ELψ + g33L2φ + g44L2ψ
+2g34LφLψ + g
11
(
∂Sr
∂r
)2
+ g22
(
∂Sθ
∂θ
)2
. (36)
For the CCLP solution, gµν components of the metric
are given by
g00 =
1
ρ2
(A(r)
∆r
− 1
g2
(
1
∆θ
− 1
1 + g2r2
)
ΞaΞb
)
(37)
g11 =
∆r
ρ2
(38)
g22 =
∆θ
ρ2
(39)
g33 =
1
ρ2
(B(r)
∆r
+
(
1
sin2 θ
+
b2 − a2
a2 + r2
)
Ξa
)
(40)
g44 =
1
ρ2
(C(r)
∆r
+
(
1
cos2 θ
+
a2 − b2
b2 + r2
)
Ξb
)
(41)
g03 =
D(r)
ρ2∆r
(42)
g04 =
E(r)
ρ2∆r
(43)
g34 =
F(r)
ρ2∆r
(44)
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Fig. 2 Effective potential, Veff , for E = 1, Lφ = 0.6, Lψ = 0.3. In the first row the dashed line corresponds to the MP
solution and the parameters has been chosen as a = 1.6 b = 0.1, m = 20 and i) q = 8, g = 1.0 (black solid line), g = 1.1 (blue
solid line), g = 1.2 (red line) (left panel) and ii) g = 1 and q = 7 (black solid line), q = 8 (blue solid line), q = 9 (red line)
(right panel). The second row corresponds to the extremal case with a = 2, g = 0.9 (left panel), g = 1.3 (right panel) and
b = 0.1 (black solid line), g = 0.3 (blue solid line), g = 0.5 (red solid line)
where A,B, C,D, E and F are defined
A = −abg
2q
(
2a2b2 + 2a2r2 + abq + 2b2r2 + 2r4
)
(g2r2 + 1)
+
(
a2 + b2 + r2
) (
q2 − 2mr2)+ 2a2b2m
(g2r2 + 1)
(45)
B = a
2
(−b2 (2g2mr2 − g2q2 + 2m)+ g2r2 (q2 − 2mr2))
(a2 + r2)
+
a2(q2 − 2mr2)− 2abq (b2 + r2) (g2r2 + 1)− b2q2
(a2 + r2)
(46)
C = b
2
(−a2 (2g2mr2 − g2q2 + 2m)+ g2r2 (q2 − 2mr2))
(b2 + r2)
+
b2(q2 − 2mr2)− 2abq (a2 + r2) (g2r2 + 1)− a2q2
(b2 + r2)
(47)
D = −(a2 (b3g2q + bg2qr2)+ b3q + bqr2)
− a (2b2m+ 2mr2 − q2) (48)
E = −(b2 (a3g2q + ag2qr2)+ +a3q + aqr2)
− b (2a2m+ 2mr2 − q2) (49)
F = −(a2q (g2r2 + 1)+ b2q (g2r2 + 1))
−ab (2g2mr2 − g2q2 + 2m) (50)
Replacing (37), (38), (39), (40), (41), (42), (43), (44) in
(36) we obtain
∆r
(
∂Sr
∂r
)2
+
(
A+ ΞaΞb∆r
g2(1 + g2r2)
)
E2
∆r
+
(
B + Ξa(b
2 − a2)∆r
r2 + a2
)
L2φ
∆r
+
(
C + Ξb(a
2 − b2)∆r
r2 + b2
)
L2ψ
∆r
+ 2
FLφLψ
∆r
− 2(DLφ + ELψ) E
∆r
− r2 = −Q (51)
∆θ
(
∂Sθ
∂θ
)2
− ΞaΞbE
2
g2∆θ
+Ξa csc
2 θL2φ +Ξb sec
2 θL2ψ
− 
g2
(1−∆θ) = Q (52)
with Q the Carter constant [102]. Next, Eqs. (51) and
(52) can be formally integrated to yield
Sr =
∫ r √R
∆r
dr (53)
Sθ =
∫ θ √Θ√
∆θ
dθ, (54)
where
6R = −Q∆r −
(
A+ ΞaΞb∆r
g2(1 + g2r2)
)
E2 − 2FLφLψ
−
(
B + Ξa(b
2 − a2)∆r
r2 + a2
)
L2φ
−
(
C + Ξb(a
2 − b2)∆r
r2 + b2
)
L2ψ
+ 2(DLφ + ELψ)E + ∆rr2 (55)
Θ = Q+ ΞaΞbE
2
g2∆θ
−Ξa csc2 θL2φ −Ξb sec2 θL2ψ
+

g2
(1−∆θ. (56)
The Jacobi action reads now
S =
τ
2
− Et+ Lφφ+ Lψψ +∫ r √R
∆r
dr +
∫ θ √Θ√
∆θ
dθ (57)
Finally, the complete geodesic equations are obtained
by taking variations of the Jacobi action respect to the
parameters {, E, Lφ, Lψ},
ρ2t˙ =
1
∆r
(
A+ ΞaΞb∆r
g2(1 + g2r2)
− DLφ + ELψ
E
)
E
− ΞaΞb
g2∆θ
(58)
ρ2φ˙ = − 1
∆r
(
FLψ +
(
B + Ξa(b
2 − a2)∆r
r2 + a2
)
Lφ
)
+
DE
∆r
−Ξa csc2 θLφ (59)
ρ2ψ˙ = − 1
∆r
(
FLφ +
(
C + Ξb(a
2 − b2)∆r
r2 + b2
)
Lψ
)
+
EE
∆r
−Ξb sec2 θLψ (60)
ρ4r˙2 = R (61)
ρ4θ˙2 = ∆θΘ (62)
The condition for circular orbits, namely R = 0 and
R′ = 0, leads to expressions for the impact parameters
η = Q/E2, ξ1 = Lφ/E and ξ2 = Lψ/E. Following [103],
the celestial coordinates can be written as
α = lim
r0→∞
− r0
ϑ+ ϕξ1 + %ξ2
(
ξ1√
g33
+
ξ2√
g44
)
(63)
β = ± lim
r0→∞
r0
ϑ+ ϕξ1 + %ξ2
√
Θ√
g22E
(64)
with ϑ =
√
−g00, ϕ =
√
−g03 and % =
√
−g04. How-
ever, it is worth noticing that, as the solution is not
asymptotically flat but anti–de Sitter, the limit process
should not to be taken to r0 → ∞ but to some finite
value. More precisely, as stated in [104] in the context of
shadows of Kerr-Newman-NUT black holes with a cos-
mological constant, the anti–de Sitter case the domain
of outer communication of the BH, namely, the region
between r → ∞ and the first horizon corresponds to
the region where we can place observers for observing
the shadow of the BH.
In the present case, we have
ϑ ≈
√
ΞaΞb
∆θg2r20
(65)
ϕ = % ≈ 0 (66)
g22 ≈ r
2
0
∆θ
(67)
g33 ≈ r
2
0
Ξa
sin2 θ (68)
g44 ≈ r
2
0
Ξb
cos2 θ, (69)
form where the celestial coordinates take the form
α˜ =
ξ1 csc θ√
Ξb
∆θg2
+
ξ2 sec θ√
Ξa
∆θg2
(70)
β˜ =
g∆θ√
ΞaΞb
√
η +
ΞaΞb
g2∆θ
−Ξa csc2 θξ21 −Ξb sec2 θξ22 ,
(71)
with α˜ = −α/r0 and β˜ = β/r0 the normalized celestial
coordinates. It is worth mentioning that results (70)
and (71) differ from the celestial coordinates usually
reported in the literature. The main reason is that,
in our case, the metric depends on Ξa, Ξb, ∆θ which
appear explicitly in our expressions. Of course, if we
discard one of the angular momentum parameters or
consider an extra constraint between the parameters of
the solution as usually done in the literature, we re-
cover the standard expression for the celestial coordi-
nates. More precisely, if we follow the same procedure
with the MP solution, the expressions for α and β cor-
respond to those previously reported as we demonstrate
in what follows.
7In this case, the inverse components of the metric
are given by
g00MP = −1−
2m
(
a2 + r2
) (
b2 + r2
)
∆ρ2
(72)
g11MP =
∆
r2ρ2
(73)
g22MP =
1
ρ2
(74)
g33MP =
b4 − a2b2 − 2b2m− a2r2 + b2r2
∆ρ2
+
csc2 θ
ρ2
(75)
g44MP =
a4 − a2b2 − 2a2m+ a2r2 − b2r2
∆ρ2
+
sec2 θ
ρ2
(76)
g03MP = −
2am
(
b2 + r2
)
∆ρ2
(77)
g04MP = −
2bm
(
a2 + r2
)
∆ρ2
(78)
g34MP = −
2abm
∆ρ2
(79)
∆ = (r2 + a2)(r2 + b2)− 2mr2 (80)
ρ2 = r2 + a2 cos2 θ + b2 sin2 θ, (81)
which can be easily obtained after taking the limits q →
0 and g → 0 in Eqs. (37),(38), (39), (40), (42), (43),
(44). Now, it is straightforward to show that, for the MP
case, the Hamilton–Jacobi equations can be separated
as
1
r
∂S˜r
∂r
=
√
R˜
∆
(82)
∂S˜θ
∂θ
=
√
Θ˜ (83)
with
R˜ = −∆Q+ LEE2 + ∆r2 − LφL2φ − LψL2ψ
+ 4abmLφLψ − 4am(b2 + r2)ELφ
− 4bm(a2 + r2)ELψ (84)
Θ˜ = Q− Lφ csc2 θ − Lψ sec2 θ + (E2 + )(ρ2 − r2),
(85)
and
LE = r2∆+ 2m(a2 + r2)(b2 + r2) (86)
Lφ = b4 − a2b2 − 2b2m− a2r2 + b2r2 (87)
Lψ = a4 − a2b2 − 2a2m+ a2r2 − b2r2 (88)
For this case the celestial coordinates read
α = −(ξ1 csc θ + ξ2 sec θ) (89)
β = ±
√
η + a2 cos2 θ + b2 sin2 θ − ξ21 csc2 θ − ξ22 sec2 θ
(90)
In figure 3 it is depicted the shadow cast by both
the CCLP and MP rotating BHs.
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1
2
α~
β~
Fig. 3 BH shadow for the CCLP (black solid line) and MP
(red dashed line) for a = 2.5, b = 0.1 and m = 0.2. The
silhouette of the MP case corresponds to the black dashed
line. For the CCLP solution we have q = 6 and g = 0.15
(black solid line), g = 0.25 (blue solid line) and g = 0.35 (red
solid line).
Note that the silhouette of the MP solution is con-
siderable more greater than that of the CCLP solution.
In fig. 4 we show the shadow of the extremal CCLP
BH for different values of the parameters involved. In
the first row it is shown the shadow for different values
of b with a and g fixed. It is worth noticing that the fig-
ure undergoes a deformation which resembles the form
of the shadow obtained for the Kerr solution in the
high angular velocity regime. In this sense, we could
not be able to distinguish if the shadow corresponds to
a fast spinning Kerr-like solution or a five dimensional
CCLP BH by direct observation. In the second row,
the shadow increases as far g takes higher values. This
behaviour is similar to what happens when considering
charged BHs with the difference that, in this case, the
shadow becomes smaller as the BH charge grows. This
behaviour can be explained if we recall that, in the ex-
tremal case, q and g are related by Eq. (15), namely,
the charge is inversely proportional to the parameter g.
5 Conclusions
Shadow cast of BHs in several different contexts has
been a very active research field over the last years,
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Fig. 4 BH shadow for the extremal CCLP BH. First row: a = 2.5 (left), a = 3.0 (right), g = 0.1 and b = 0.1 (black solid line),
b = 0.2 (blue dashed line) and a = 0.3 (red dashed line). Seconf row: a = 2.5 (left), a = 3.0 (right), b = 0.1 and g = 0.1 (black
solid line), g = 0.2 (blue dashed line) and g = 0.3 (red dashed line)
and especially after the first image of a supermassive
BH at the center of M87 last year by the Event Hori-
zon Telescope. Moreover, theories with negative cosmo-
logical constant can be embedded in a supersymmetric
setting obtaining gauged supergravity theories in vari-
ous dimensions.
In the present work we have analysed the Hamilton-
Jacobi equation for photon orbits, and the shadow cast
of the general non-extremal rotating BH solution in
minimal 5D gauged supergravity with two independent
rotating parameters. The impact on the shadow of the
rotating parameters as well as the gauge coupling con-
stant in investigated in detail. Finally, the comparison
with the shadow cast of the 5D.
Mayers-Perry BH is made.
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